In a retrospective survey ofpatients taking medication for hyperlipidaemia, those taking niacin (nicotinic acid) were more likely (p<005) to report sicca syndromes, blurred vision, eyelid oedema, and macular oedema compared with those who never took niacin. Additionally, 7O/% of those taking niacin discontinued the drug owing to adverse ocular side effects, while none of the other lipid lowering agents were found to cause these side effects (p=0-016). Data from spontaneous reporting systems support a possible association of decreased vision, cystoid macular oedema, sicca-like symptoms, discoloration of the eyelids with or without periorbital or eyelid oedema, proptosis, loss of eyebrow or eyelashes, and superficial punctate keratitis with the use of niacin in high doses. Decreased vision may be marked, and if the drug is not discontinued, may progress to cystoid macular oedema. All ocular side effects listed above are reversible if the association with niacin is recognised and the drug is discontinued; both the incidence and severity of the ocular side effects seem to be dose dependent.
F W Fraunfelder, F T Fraunfelder, D R Illingworth Abstract In a retrospective survey ofpatients taking medication for hyperlipidaemia, those taking niacin (nicotinic acid) were more likely (p<005) to report sicca syndromes, blurred vision, eyelid oedema, and macular oedema compared with those who never took niacin. Additionally, 7O/% of those taking niacin discontinued the drug owing to adverse ocular side effects, while none of the other lipid lowering agents were found to cause these side effects (p=0-016). Data from spontaneous reporting systems support a possible association of decreased vision, cystoid macular oedema, sicca-like symptoms, discoloration of the eyelids with or without periorbital or eyelid oedema, proptosis, loss of eyebrow or eyelashes, and superficial punctate keratitis with the use of niacin in high doses. Decreased vision may be marked, and if the drug is not discontinued, may progress to cystoid macular oedema. All ocular side effects listed above are reversible if the association with niacin is recognised and the drug is discontinued; both the incidence and severity of the ocular side effects seem to be dose dependent. In addition to the 26 niacin treated cases of blurred vision noted in the survey, three cases were reported in the literature3-5 and 18 cases were reported to the National Registry or the FDA spontaneous reporting system. Among the 21 cases in the registry and in the literature, 12 were male, seven were female, and in two the sex was not reported. The average dose of niacin was 2-2 g per day, with a duration of therapy varying from 6 weeks to 1 year. Follow up, although incomplete, reported complete resolution of visual symptoms after discontinuing niacin.
DRY EYES
In the retrospective survey, 20% (20 cases) of the patients felt that they had dry eyes or decreased tears after starting niacin. This compares with 7% in the control group (odds ratio=3-4; 95% CI= 1-3-8-8). However, 14 of the cases were already aware of ocular sicca problems, and their symptoms became worse on niacin. The remaining six felt that the niacin caused them to develop sicca.
SWE.LLING OF EYELIDS
In the survey group, 10 cases (10%) complained of swelling of their eyelids, usually worse in the morning. None of the controls reported such an effect (p=0 002).
OTHER EFFECTS POSSIBLY ASSOCIATED WITH NIACIN USE
Eight per cent of cases and 3% of controls reported a greyish appearance of their eyelids, usually worse in the morning. Seven female subjects and two controls saw white halos at night, especially while driving. Two subjects complained of intermittent diplopia on niacin, however, neither stopped the medication because of this.
Other possible niacin related side effects in the national registry include two cases of episcleritis, two cases of reversible loss of eyelashes and eyebrows, three cases of proptosis, and four cases of transitory superficial punctate keratitis.
CYSTOID MACULOPATHY
Two of the patients surveyed discontinued use of niacin owing to symptoms suggestive of cystoid macular oedema. World literature has seven casesl-3 and the national registry has five cases of cystoid macular oedema. Ten of these patients were male, one female, and the sex was not reported in one case. The average dosage of niacin was 3-6 g per day with a duration of therapy ranging from 1 to 36 months. In nine patients, ocular symptoms resolved within a period of 1 week to 5 months after niacin therapy had been discontinued; long term follow up was not obtained in the other three patients.
REASONS FOR DISCONTINUING NIACIN
In the retrospective survey, all seven cases who discontinued niacin therapy (six patients) or reduced the dose (one patient) because of ocular syrkiptoms were male. Among the six patients who stropped the drug, two stopped because of symptoms suggestive of cystoid macular oedema, whereas the four remaining patients had significant symptoms of blurred vision. The decision to stop niacin was because of concurrent symptoms of lid oedema and aggravated sicca in two patients. One patient decreased his dosage (from 3 g to 1-5 g), which controlled his blurred vision to a tolerable level.
Discussion
This is the first comprehensive report of ocular side effects associated with niacin usage. It is surprising that so little has been written on the ocular side effects of this widely used drug. This may be, in part, because all of the observed side effects appear to be reversible, and doctors do not feel the need for ophthalmic consultation.
The most serious niacin related ocular adverse effect, cystoid macular oedema, was first described by Gass.I On the basis of the known cases of niacin related maculopathy, there is a 10:1 male:female ratio. Most cases were in their third to fifth decade of life and were being treated with an average dose of 3-6 g of niacin per day. The patients' visual symptoms resolved in a few months, and to our knowledge all visual symptoms resolved if the niacin was discontinued. The aetiology of niacin's effect on the macula is unknown, although there is a theory of prostaglandin induced toxic responses on the Muller cells or intracellular accumulation of fluid secondary to some as yet undocumented derangement of intracellular metabolism.9 We feel that a number of the 47 cases of blurred vision in the niacin therapy group may be due to macular disturbance. This seems to be, in part, a dose related event since some patients were able to decrease their dosage to control their decreased vision. In a few patients with marked bilateral decreases in vision, symptoms resolved in 1-48 hours after the drug was discontinued. Decreased vision could occur at a lower dosage than cystoid oedema, with an equal male to female ratio predilection in this series. This does not reflect a higher frequency of hyperlipidaemia in men compared with women, or a greater use of hyperlipidaemia drugs in men. 7 8 No cases of aggravation of ocular sicca were reported in the spontaneous reporting series; in contrast, this side effect was reported by 20% of the patients in our retrospective series. Since, in our opinion, patients with familial hypercholesterolaemia have a high incidence of ocular sicca and Sjogren's syndrome, these patients possibly complained of aggravation of their sicca rather than niacin causing sicca. We feel a possible explanation is that this vitamin may be secreted and concentrated in human tears, thereby irritating an already dry eye. This may also be the reason for the four reported cases of superficial punctate keratitis. This is not unlike vitamin A which has been shown to be secreted in the tears.'0
We have no good explanation for the white halo around lights, lid swelling or lid discoloration with a clear predominance in females. The cases of diplopia were intermittent and did not require discontinuation of drug therapy. The cases of loss of eyelashes or eyebrows may or may not be related to niacin, but alopecia secondary to drugs is not uncommon. It is of interest that all of the approximately 7°/0 of patients who stopped using niacin were males and stopped the drug because of visual changes.
Niacin can cause ocular signs and symptoms, but they all seem to be reversible. They also seem to be dose related, so if the patient wishes to continue this therapy, it may be feasible to reduce the dose of drug. Niacin appears to have a direct effect on the macula, and if blurring of vision occurs, macular oedema should be included in the differential diagnosis and the drug promptly stopped. If sicca is aggravated, this may be relieved by increasing the frequency of artificial tears. Periorbital and lid oedema or discoloration also seem to be dose related and cause cosmetic problems. Niacin is an effective agent for the treatment of many patients with hyperlipidaemia1o and, from an ocular point of view, also appears to be a relatively safe medication. However, for optimal efficacy and safety, the side effect profile of niacin needs to be fully appreciated; in some cases the drug may need to be discontinued because of ocular side effects.
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